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7-day averages of AIRS retrievals: Latitude = +25° ± 5°  
                                                       Longitude = 143° ± 5°

CONTRAIL individual flask measurements: Latitude = +25° ± 5°

7-day averages of AIRS retrievals:  Latitude = +25° ± 5°  
                                                        Longitude = 150° ± 5°

CONTRAIL individual flask measurements:  Latitude = –25° ± 5°

Rate of Growth:  AIRS = 1.98 ± 0.05 ppm/year
(30°S to 30°N)   CONTRAIL = 2.01 ± 0.04 ppm/year

Global carbon dioxide data of Earth’s mid-troposphere
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THE ATMOSPHERIC INFRARED SOUNDER ON NASA’S AQUA SATELLITE

About the InStRument
The Atmospheric Infrared Sounder, AIRS, was launched 
aboard the Aqua Spacecraft in 2002 as part of NASA’s 
Earth Observing System Afternoon Constellation of satel-
lites known as the “A-Train.” Key features of the AIRS 
instrument are:

2378 hyperspectral infrared channels•	
High accuracy, sensitivity, and stability•	
Global daily coverage•	
Sensitive to carbon dioxide in 3 layers  •	
(only mid-troposphere data available at this time) 

the AIRS CARbon DIoxIDe PRoDuCt
AIRS has provided the first satellite retrieval of mid- 
tropospheric CO2 under cloudy conditions, without the  
use of a priori information from models. AIRS retrievals 
use cloud-cleared thermal IR radiance spectra in the  
15 micron band with an accuracy better than 2 ppm.

The hyperspectral data from AIRS have been used to pro-
duce global maps of carbon dioxide and other trace gases 
including ozone, methane, and carbon monoxide. These 
data are providing important constraints on modeling the 
global distribution and transport of these gases around 
the world. The AIRS carbon dioxide data set currently
consists of:

CO•	 2 in the mid-troposphere
Level 2 data (individual soundings)•	
18,000 soundings per day •	
Level 3 data in daily, multi-day, and calendar •	
monthly at a spatial resolution of 2 deg latitude 
by 2.5 deg longitude
Better than 2 ppm accuracy•	
Global daily coverage, latitude range 60 S to 90 N •	

AIRS reports the daytime and nighttime global distribu-
tion of carbon dioxide in the mid-troposphere at a nadir 
resolution of 90 km x 90 km. The high spectral resolution 
and stability of AIRS allows a measurement accuracy 
between 1.5 ppm and 2 ppm, making it ideal for mapping 
the distribution and transport of carbon dioxide levels in 
the free troposphere.

AIRS CO2 retrievals have been validated by
comparison with:

Airborne flask measurements by CONTRAIL•	
Vicarious airborne CO•	 2 profile measurements
Upward-looking FTIR systems•	

the fIRSt ReleASe of A 7-yeAR globAl CARbon DIoxIDe DAtA Set bASeD Solely on obSeRvAtIonS

Comparison of V2 AIRS CO2 and CONTRAIL (Matsueda) Airborne Flask Measurements

Monthly average of carbon dioxide in the middle tropo-

sphere, made with AIRS data retrieved in July 2003.
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SIgnIfICAnt fInDIngS fRom AIRS DAtA

CO•	 2 is not homogeneous in the mid- 
troposphere; previously it was thought  
to be well-mixed

The distribution of CO•	 2 in the mid-tropo-
sphere is strongly influenced by large-scale 
circulations such as the mid-latitude jet 
streams and by synoptic weather systems, 
most notably in the summer hemisphere

There are significant differences between •	
simulated and observed CO2 abundance 
outside of the tropics, raising questions 
about the transport pathways between the 
lower and upper troposphere in current 
models

Zonal transport in the southern hemisphere •	
shows the complexity of its carbon cycle 
and needs further study

THE ATMOSPHERIC INFRARED SOUNDER ON NASA’S AQUA SATELLITE

Carbon Dioxide in the Mid-Troposphere, 2009. 

Monthly average atmospheric carbon dioxide concentration for July 2009 = 387 ppm.  
Measurement recorded at Mauna Loa Observatory (Scripps/NOAA/ESRL).
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AIRS data products are free and are available to the science community and general public

how to get AIRS CARbon DIoxIDe DAtA
The Goddard Earth Sciences Data and Information Services Center (GES-DISC) at Goddard Space 
Flight Center serves as the central facility for the processing, archiving, and distribution of EOS Aqua
data. Access to AIRS near-real-time-data, the AIRS data FTP server, the Giovanni browse tool, and 
other data access methods can be found here: http://disc.sci.gsfc.nasa.gov/AIRS/data-holdings

ReSouRCeS AnD helP
The AIRS data support page at the GES-DISC includes
documentation, data product descriptions and software tools:
http://disc.sci.gsfc.nasa.gov/AIRS/

The AIRS public website contains information, images, and contact
information: http://airs.jpl.nasa.gov

ASK AIRS is an online form for questions about AIRS data and
products: http://airs.jpl.nasa.gov/AskAirs/

ContACt InfoRmAtIon
For further inquiries about AIRS data and products, please contact:
Edward Olsen, AIRS Data Users Lead
818.354.7604
edward.t.olsen@jpl.nasa.gov

The Jet Propulsion Laboratory, California Institute of Technology, manages the AIRS instrument suite 
for the National Aeronautics and Space Administration.

AIRS Sensitivity to CO2 with Altitude

US Standard Atmosphere CO2 390 ppm

Stratospheric

Mid-tropospheric

Near-surface

0.1

1

10

100

1000

Pr
es

su
re

, h
Pa

0.20 0.60.4 10.8
Average Weighting Function, Dt/Dln(p)




